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Claims 

I claim: 



First-arriving pulse detector circuitry, comprising: 

a ^orrelator circuitry configi\ed to correlate a received signal with a template signal to 

provide an output signal and 
a threshold circuitry configured taprovide a first-arriving-pulse. signal depending on the 
relative values of the output\ignal of the correlator circuitry and a threshold 
signal. 

2. The circuitry of claim/1, in which the received signal is received via a multipath 
propagation medium. 



in 



15 



The circuitry of claim 2, in which the correlator circuitry further comprises: 

a multiplier circuitry configured to provide an output signal that comprises the product of 

the template signal and the received signal; and 
an integrator^retritry configured to integrate the output signal of the multiplier circuitry 
to prtftfcie the output signal of the correlator circuitry. 



20 4. The circuitry of claim 3, in which the threshold circuitry further comprises a comparator 
* / 

circuitry configured to compare the output signal of the correlator circuitry with the threshold 
signal to provide/the first-arriving-pulse signal. 
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5. The circuitry of claim 4, in which the first-arriving-pulse signal tends to indicate the time 
position of a first pulse in the received signal. 



6. The circuitry oflhlw^^ in which the received signal comprises an ultra-wideband signal. 

7. The circuitry 6f ctyim 6, in which the threshold signal comprises a first number added to 
the product of a secgnd number and a third number. 

8. The circuitry of claim 7, in which the Vst number comprises the average of a noise floor, 
the second number comprises the standard deviarSpn of the noise floor, and the third number 
comprises a scaling factor. 



9. The circuitry of cl^pm 8, in which the template signal comprises a limited-size template 
signal. 

10. The circuitry of claim 8, in which the template signal comprises a discrete-time signal. 



11. A radio-frequency (RF) apparatus^ comprising: 

a radio-frequency circuitry configured to receive a plurality of pulses that result from a 
transmission of a radio-frequen<\pulse in a multipath propagation medium; and 
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a detector circuitry configured to discriminate from a noise a first pulse in the plurality of 
pulses. 



12. The apparatus of claim 1 1, in which the defector circuitry further comprises a correlator 
circuitry configured to correlate the plurality^ pulses with a template signal to provide an 
output signal. 

13. The apparatus of claim V2, in which the detector circuitry further comprises a threshold 
circuitry configured to provide a first-arriving-pulse signal by comparing the output signal of the 
correlator circuitry to a/threshold signal. 



14. The apparatus of claim 13, in which the detector circuitry is further configured to provide 

indicate tl 



a first-arriving-pulse signal that tends to 
plurality of pulses. 



the time position of the first pulse in the 



15. The apparatus of/claim 14, in which the radio-frequency pulse transmitted in the 
multipath propagation medium comprises an ultra-wideband signal. 



16. The circuitry 



claim 15, in which the threshold signal comprises a first number added to 



the product of a secoi^d number and a third number. 
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17. The circuitry of claim 16, in which the fast number comprises the average of the noise 
floor, the second number comprises the standard deviation of the noise floor, and the third 
number comprises a scaling factor. 



18. The circuitry of claim 1 
signal. 



19. The circuitry o 




which the template signal comprises a limited-size template 



17, in which the template signal comprises a discrete-time signal. 



20. A communication system, composing: 

a transmitter circuitrwconfigured to transmit a radio-frequency pulse into a multipath 

propagation medium; 
a receiver circuitry configured to receive a plurality of pulses that result from the 

transmission of the\ulse into the multipath propagation medium; and 
a detector circuitry configurer to detect the first pulse of the plurality of pulses. 



21. The system^/ claim 20, in which the detector circuitry further comprises a correlator 
circuitry configurate correlate the plurality of pulses with a template signal to provide an 
output signal. 
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22. The system of claim 2 1 , in which the detector circuitry further comprises a threshold 
circuitry configured to provide a first-arriving-pulse signal by comparing the output signal of the 
correlator circuitry to a threshold signal. 

23. The system of claim 22, in which the receiver circuitry comprises a scanning receiver 
circuitry. 



24. The system of claim 23, in which the radio-frequency pulse transmitted in the multipath 
propagation medium comprises an ultra- wideband signal. 



25. The system of claim 24, i 




which the threshold signal comprises a first number added to 



the product of a second number anda third number. 



26. The system of clain/25, in which the first number comprises the average of the noise 
floor, the second number comprises the standard deviation of the noise floor, and the third 
number comprises a/scaling factor. 



^27. The system of claim 26, in which the dkector circuitry is further configured to provide a 
first-arriving-pulse signal that tends to indicate t\ time position of the first pulse in the plurality 



of pulses. 



to indicate tn!|^x 
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28. The system of claim 27, in which the transmitter circuitry, thqfreceiver circuitry, and the 
detector circuitry reside within a radar circuitry. 

29. The system of claim 28, in which the receiver circuitry couples to a processor circuitry. 

30. The system of claim 29, in which the detector circuitry resides within the processor 
circuitry. 

3 1 . The system of claim 28, in which the detector circuitry resides within the receiver 
circuitry. 

32. The system of q(ai)n 27, in which the detector circuitry resides within a processor coupled 
to the receiver circuitr$ 




33. The system of claim 27, in which the detector circuitry resides within the receiver 
circuitry. 



34. The systenyof claim 33, in which the receiver circuitry couples to a processor circuitry. 



35. The system of claim 27, in which the detector circuitry resides within a first transceiver 
circuitry/ 
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36. The system of claim 35, in which the receiver circuitry resides within the first transceiver 
circuitry. 




37. The system of claim 36, in which the detector cjrcuitry resides within the first transceiver 
circuitry. 



38. The system of claim 37, in which the'transmitter circuitry resides within a second 
transceiver circuitry. 



circuit 




39. The system offclaim 38,in which the receiver circuitry couples to a processor circuitry. 



40. The system qf cjaim 39, in which the detector circuitry resides within the processor 
circuitry. 



41 . The/System of claim 40, in which the detector circuitry resides within the receiver 



42. A method of\etecting a first-arriving pulse, comprising: 

correlating a received signal with a template signal by to provide a correlation output 
signal; and* 

comparing the correlation output signal and a threshold signal to provide a first-arriving- 
pulse signal. 
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43. The method of claim 42, in which the received signal is recei\^ed in a multipath 
propagation medium. 



44. The method of claim 43, in which correlating th/received signal and the template signal 




further comprises: 

multiplying the template simal and th^f eceived signal to provide a product signal; and 
integrating the product outbuysigrial to provide the correlation output signal. 

45. The method of claim J& 9 in which comparing the correlation output signal and a threshold 
signal further comprises'using a comparator circuitry configured to compare the correlation 
output signal and ttfe threshold signal to provide the first-arriving-pulse signal. 



46. The method of claim 45, in wiich the first-arriving-pulse signal tends to indicate the time 
position of a first pulse in the received srignal. 



47. The method of/claim 46, in which the received signal comprises an ultra-wideband signal. 



48. The method 
the product ofaseo 



opclaim 47, in which the threshold signal comprises a first number added to 
d number and a third number. 



-88- 



Attfty Docket No.: TDCO:006 
Client Docket No.: Time.109 



^^^^^49. The method of claim 48, in wh\h the first number comprises the average of a noise floor, 
the second number comprises the standardN^ieviation of the noise floor, and the third number 
comprises a scaling factor. 

5 50. The method of claim 49, in wMicj/ the template signal comprises a limited-size signal. 




15 



20 



5 1 . The method of claim 49, in which the template signal comprises a discrete-time signal. 



A method of detecting! first pulse among a plurality of pulses, comprising: 

transmitting a radio-frequency pulse in a multipath propagation medium; 

receiving, by using a radiowequency circuitry, the plurality of pulses that result from the 

transmission of the radio-frequency pulse; and 
discriminating, by using a detector circuitry, a first pulse in the plurality of pulses from a 

noise floor. 



53. The method of claim 52, in which using the detector circuitry further comprises 
correlating the plurality of pulses with a template signal to provide an correlation output signal. 



54. The method of clairr 
threshold circuitry configun 
correlation output signal to a 1 



53, which further comprises including within the detector circuitry a 

provide a first-arriving-pulse signal by comparing the 
threshold signal. 
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55. The method of claim 54, which fukher comprises using the detector circuitry to provide a 
first-arriving-pulse signal that tends to indica\the time position of the first pulse in the plurality 
of pulses. 



5 56. The method of claim 55, in which the radio-frequency pulse transmitted in the multipath 
propagation medium comprises an ultra-wideband signal. 



57. The method of claim 56, in wt)fc)i the threshold signal comprises a first number added to 

i Q the product of a second number and ajtl^rd number. 

m 

l in 

^ 58. The method of claim 57, in which the first number comprises the average of the noise 

\ A I 

] floor, the second number comprises the standard deviation of the noise floor, and the third 



number comprises a scaling factor. 



i5 59. The method of claim 58, in which the template signal comprises a limited-size signal. 



60. The method of claim 58, in which the template signal comprises a discrete-time signal. 
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